In this paper, an adaptive robust feedback (FB) active noise control (ANC) system is proposed and applied to the previously developed active noise barrier (ANB) using a hybrid (HB) ANC system, which aims to relieve the indoor noise problem.
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π/2 π/2 FX FX FB-ANC (Sakai and Miyagi, 2003 ) The results show that the FB-ANC system using the proposed MFDB-LMS algorithm can limit the WB effect induced noise enhancement to within the given value effectively, though the trade-off between reducing the primary noise within the target band and limiting the noise enhancement can also be found. On the other hand, the same results are obtained on the condition that the maximum noise enhancement is set to be 10 dB, and on the condition that only the robust stability is verified online. This indicates the robust FB control with 10 dB noise enhancement, which also means the possibility to obtain larger noise attenuation within the target band, cannot be realized for the given secondary path uncertainties. Uncertainty: 10% − 50% Uncertainty: 5% − 25% Uncertainty: 2% − 10% (b) With online robust stability verification Fig. 8 A comparison of the noise attenuation at the center FB control point for the time-invariant uncertainties. On the condition that the robust stability is not verified online, the system does not diverge even for the 10%-50% uncertainties case; however, the noise enhancement becomes very large at the frequencies where the WB effect exists, which implies that the noise enhancement limitation should be considered in the controller design process even if the uncertainties will not change in control. On the condition that the robust stability is verified online, as the uncertainties increase, the achievable noise attenuation become less because a larger value of the uncertainty boundary function B B B is necessarily used to guarantee the robust stability. Uncertainty: 10% − 50% Uncertainty: 5% − 25% Uncertainty: 2% − 10% (b) With online robust stability verification Fig. 9 A comparison of the noise attenuation at the center FB control point for the time-variant uncertainties, where the control filter is generated under the condition that the secondary model uncertainties are 5% at 1 Hz and 25% at 4 kHz. On the condition that the robust stability is not verified online, the system becomes unstable for the 10%-50% uncertainties case. On the other hand, if the online robust stability verification is conducted, the system does not diverge, and similar noise attenuation performance can be obtained for the three uncertainties conditions, which indicates that the proposed system has better robust stability than the conventional FB-ANC system. [dB] in the measurement area on the condition that the maximum noise enhancement is set to be 5 dB. In comparison with Fig. 11 , it can be seen that the noise enhancement in the measurement area can be reduced by refraining the noise enhancement of the FB controller during the design process. However, the noise attenuation in the measurement area also reduces. 
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